In its report Global Health 2035, the Commission on Investing in Health proposed that health investments can reduce mortality in nearly all low-and middle-income countries to very low levels, thereby averting 10 million deaths per year from 2035 onward. Many of these gains could be achieved through scale-up of existing technologies and health services. A key instrument to close this gap is policy and implementation research (PIR) that aims to produce generalizable evidence on what works to implement successful interventions at scale. Rigorously designed PIR promotes global learning and local accountability. Much greater national and global investments in PIR capacity will be required to enable the scaling of effective approaches and to prevent the recycling of failed ideas. Sample questions for the PIR research agenda include how to close the gap in the delivery of essential services to the poor, which population interventions for non-communicable diseases are most applicable in different contexts, and how to engage non-state actors in equitable provision of health services in the context of universal health coverage.
enhanced health sector investments [1] . Modeling by the CIH showed the technical and financial feasibility of achieving a "grand convergence" in global health-a reduction in infectious, child, and maternal mortality rates in almost all LICs and LMICs down to universally low levels (Fig 1) . The public health impact of achieving a grand convergence would be impressive: 10 million deaths per year could be averted from 2035 onward.
Such an outcome would be technically possible through greater investments in scaling up:
• Existing medicines, vaccines, diagnostic tests, and other health tools to very high coverage levels (Table 1) [2];
• Public health and healthcare delivery systems for delivering these interventions, particularly in primary care; and
• The discovery and development of new health technologies, as discussed in the other five translational science essays in this collection.
Achieving convergence would cost around US$70 billion annually, over and above current health spending in LICs and LMICs (about US$25 billion per year in LICs and US$45 billion per year in LMICs) [1] . Currently, annual domestic spending on health is about US$26 billion by LICs and around US$217 billion by LMICs. Thus, the average annual incremental cost of achieving convergence would represent about a doubling of current spending in LICs and a 20% increase over current spending in LMICs. Most of the cost of convergence could be financed from the expected economic growth of these countries, which are on course to add about US$10 trillion to their GDP by 2035. The remainder could be financed through external aid. In Box 1, we show the CIH's estimates of how convergence might be financed from now to 2035. Importantly, donors must be flexible in allowing health aid to be used to build national health systems platforms, provided that there is transparency in how these resources are being used.
Such a transformation in global health will, however, only be possible if the very large "delivery gap" can be closed-that is, the gap between the interventions known to be effective and what is actually being delivered [3] . Closing this gap, also termed the "know-do" gap [3] or the "coverage gap" [4] , has been a particularly stubborn global health challenge. The coverage gap is exacerbated by a "technical capacity gap" in the highest-burden countries, in which national planning and implementing bodies (usually the ministry of health) are often understaffed and underfunded, resulting in limited capacity to define health priorities, appraise and use scientific evidence, and plan and evaluate health programs.
An example of the delivery gap is the treatment for childhood diarrhea, the world's second leading cause of child mortality, responsible for about 600,000 deaths in 2013 [5] . Universal coverage with oral rehydration therapy (ORT), which costs just pennies, would reduce these deaths by over 90% [6] , but only around four in 10 children receive this treatment. In zinc-deficient populations, zinc treatment reduces diarrhea-related child deaths by about a quarter [7] , yet only 1% of affected children receive treatment [2] . Even though many countries have formally adopted diarrhea treatment policies, "there is a gap between policy change and effective programme implementation with very few children currently being appropriately treated" [8] . Overall, up to 85% of all maternal, neonatal, and child deaths in LICs and LMICs could be averted through scale-up of such existing health interventions [9] .
In this essay, we examine policy and implementation research (PIR), the scientific enterprise aimed at closing this delivery gap. The term PIR captures both the emerging field of implementation research, or implementation science, and its sister domain, health policy and systems research. We discuss the value proposition of PIR for donor, low-, and middle-income countries. We propose the roles that (a) national governments, institutions, and researchers and (b) international institutions should play over the next 20 years to foster PIR. Lastly, we propose a PIR research agenda for the period 2015-2035. Tackling the key questions on this agenda would go a long way to achieving the vision of convergence and the other major global Table 1 . Examples of the scale-up of maternal and child health interventions required to achieve a grand convergence by 2035. Data from reference [2] .
Intervention
Current coverage in lowand lower-middle-income countries
Coverage rate by 2035 that will be required to reach convergence
Modern family planning methods 30% 50%
Skilled birth assistance in labor 65% 99%
Neonatal resuscitation 28% 84%
Pregnant women sleeping under an insecticide-treated bed net for malaria prevention 26% 100%
Treatment of malaria in pregnant women 55% 100%
Kangaroo care (skin-to-skin contact for the newborn)
4% 95%
Oral rehydration therapy (ORT) for childhood diarrhea
40% 99%
Note: coverage is the percent of the population in need receiving the intervention. health goals laid out in Global Health 2035, such as curbing non-communicable diseases (NCDs) and injuries and achieving universal health coverage (UHC). Throughout this essay, we illustrate our arguments by giving case studies of how PIR has shaped global health practice and outcomes.
Policy and Implementation Research: An Urgent Health Priority
When national and global health researchers are asked to prioritize the key research questions that must be addressed to reduce avertable mortality, questions related to implementation are usually scored the highest. For example, when child health experts conducted a research prioritization exercise with a focus on reducing childhood deaths from diarrhea worldwide, the highest ranked questions were those related to overcoming barriers to use of existing treatments, particularly ORT and zinc [10] . When technical experts ranked the most important research Box 1. Paying for the Grand Convergence: The Mix of Domestic Versus Donor Spending
The CIH report provides illustrative estimates for how convergence could be financed by a mix of spending by national governments and external donor assistance. Currently, annual total donor assistance for health is about US$30 billion, and annual government spending on health is around US$26 billion by LICs and around US$217 billion by LMICs.
The report estimates the funding mix over time using the assumptions that (a) public health spending will steadily grow from present levels (2% of GDP in LICs and 1.7% in LMICs) to 3% of GDP by 2035, and (b) up to two-thirds of the increment in public spending on health could be allocated to the convergence agenda. The assumption that spending on health will rise as GDP rises is based on empirical research that shows an association between rising GDP and increasing public health spending-an association known as the "first law of health economics." Fig 2 shows the results of an analysis by the CIH, presented in the CIH report [1] , of the association between GDP and health expenditure across 177 countries.
We have used this same approach to estimate how the convergence agenda might be financed in the years leading up to 2035, assuming a linear increase in the share of GDP allocated to public spending on health over this time frame from a base year of 2011.
In LICs, the incremental cost of convergence is US$24 billion in 2015, increasing to US$27 billion in 2030 and US$30 billion in 2035. Given the need for very robust scale-up investments, the funding gap (i.e., the need for external finance) is high early on: US$22 billion in 2015. As LICs increase the share of their growing GDP to public spending on health, domestic financing is able to gradually cover more of the convergence. The financing gap falls from US$22 billion in 2015 to US$17 billion in 2020, US$12 billion in 2025, US$10 billion in 2030, and US$9 billion in 2035.
In LMICs, projected economic growth suggests significantly less need for external funding for health compared with LICs. In LMICs, the incremental cost of convergence is US$33 billion in 2015, increasing to US$53 billion in 2030 and US$61 billion in 2035. Our calculations estimate that there is a funding gap in 2015 of about US$2 billion, which donor financing could easily meet. After this, as public spending on health increases, the cost of convergence can be covered entirely by domestic financing.
investments to reduce child mortality in South Africa, the top three priorities out of 63 options were PIR to scale up coverage with (1) vitamin A supplementation, (2) hand washing with soap, and (3) antibiotics for pneumonia [11] . In addition to researchers, stakeholders for PIR include communities that stand to benefit from effective interventions, as well as practitioners who deliver care and policymakers who allocate funds and are accountable for good health outcomes.
As Whitworth and colleagues have argued, "we do not know how best to scale up interventions effectively" [9] , and we urgently need to improve our knowledge. PIR is the scientific research enterprise that aims to generate generalizable evidence on what works to implement effective programs and policies. A key area of focus for PIR is identifying which scale-up strategies are the most effective and which contextual, population, and policy factors are associated with scaling success [12] [13] [14] . It has two interrelated domains:
• Implementation research [12] , the first domain, is defined as research that "aims to develop strategies for available or new health interventions in order to improve access to, and the use of, these interventions by the populations in need" [15] . This research is applied when interventions are already proven to work but it is unclear how best to effectively ensure their adoption and integration into a health system (Box 2) [16, 17] . An important characteristic of implementation research is that it produces generalizable knowledge about effective delivery that can be applied to many health programs (in contrast to operations research, which aims to solve operational problems facing an individual, local program) [18, 19] .
• Health policy and systems research, the second domain, is defined by the Alliance for Health Policy and Systems Research (AHPSR) as a "field that seeks to understand and improve how societies organize themselves in achieving collective health goals, and how different actors interact in the policy and implementation processes to contribute to policy outcomes" [20] . This form of research examines the way in which scale-up is affected by broad systemic and policy factors, such as health financing, human resources, and the quality of care.
Global Health 2035 made a powerful case for increasing investments into developing new health tools and also expanding the use of PIR to guide scale-up of new and existing tools. There is currently very little funding for PIR. The AHPSR estimates that only around 0.02% of health expenditure in low-and middle-income countries is devoted to this type of research [20] . This is a result of both insufficient overall research spending as well as the low priority for PIR. One study of child health research grants from the US National Institutes of Health and the Bill & Melinda Gates Foundation found that 97% of research funding is directed at developing new health technologies and just 3% at implementation research [21] . Commenting on what they call the "3/97 gap" [21] , the authors conclude that "there is a serious discrepancy between current research and the research needed to save children's lives." They estimate that research on developing new technologies could avert about 22% of child deaths, less than a third of the deaths that could be prevented through improvements in scaling up existing tools.
In other words, rapidly saving more lives will be achieved through a better understanding of what one of us has called the "determinants of performance," i.e., the factors that lead to successful delivery of health interventions in a way that maximizes health outcomes [22] . These factors may include features of the intervention and the local health systems, organizational culture, and user preferences and needs. This knowledge will, in turn, facilitate policy-and decision-makers in achieving efficiency when it comes to investing in health, as it highlights which investments-or combinations of investments-will make the most difference in public health outcomes.
Box 2. Key Components of Implementation Research
The Implementation Science Alliance, convened by the United States National Institutes of Health and the US President's Emergency Plan for AIDS Relief (PEPFAR), focuses on reducing vertical transmission of HIV. The alliance sees implementation research as having four key components: "(1) understanding the implementation environment; (2) studying the actual process of implementation; (3) testing innovative implementation approaches; and (4) linking evidence from such research to policymaking, program implementation, and scale-up" [16] .
The World Health Organization (WHO) Implementation Research Platform sees implementation research as "research that:
• Identifies common implementation problems and their main determinants that hinder effective access to interventions;
• Develops and tests practical solutions to tackle these problems that are either specific to particular health systems and environments or address a common problem faced by several countries in a region; and
• Determines the best way of introducing potential practical solutions into the health system and facilitates their full-scale implementation, evaluation and modification as required" [17] .
The Value of PIR
For national actors, such as policymakers, health providers, and program managers, a key value proposition of PIR is that it provides solutions to overcoming implementation bottlenecks in their own national health systems [23] . National support to build capacity in PIR, including by creating a conducive research environment, enables individuals and institutions to tackle key health issues on the ground [9] . For international actors, including multilaterals, bilateral development organizations, and foundations, the value of PIR is in (a) learning about which implementation models work best for different settings, (b) helping to develop a menu of context-specific policy options from aggregating national experiments, and (c) allowing local policymakers to retain ownership and responsibility for improving outcomes and impacts. PIR can help to identify the leverage points needed to improve the ability of any given intervention or program to fully realize its potential, which, in turn, drives efficiencies by giving motivated decision makers evidence on "doing more with less" (i.e., saving more lives with less money).
Research generated locally can, in many cases, support global learning. This was seen in (a) Mexico's large-scale health reform process (Box 3), which began in 2000 and which generated influential policy insights for other countries [23, 24] ; (b) the use of PIR from other settings in rebuilding Rwanda's health system after the 1994 genocide (Box 4) [25] ; and (c) the second phase of the US President's Emergency Plan for AIDS Relief (PEPFAR II), which ran from 2009 to 2013 after an initial phase aimed at rapid delivery of HIV interventions [26] . In PEP-FAR II, PIR was used to guide strategy, eliminating the use of prevention interventions that were low-impact (as measured by the incidence of new infections) and expanding treatment services from 1.7 million people to 7.8 million people, with a 15% drop in PEPFAR funding [26] [27] [28] [29] . Global health research can also generate knowledge that can be brought into national health policymaking, while PIR on domestic reforms can, in turn, feed back into the "global pool of experience" [23] .
All too often, governments and donors have funded the rollout of a national health program or significant health system reforms in a country without conducting a rigorous evaluation, which is not only a missed opportunity to improve local outcomes but a wasted opportunity for other countries to learn. As a starting point, funders and researchers should build a highquality global database of PIR results, presented in a format sensitive to end users' needs; as a result, donors and countries themselves will be less likely to waste scarce resources on recycling failed approaches and will be more likely to have data at their fingertips to improve decisions (Box 5) [30] . To make use of such data, ministries of health need to build national capacity to interpret and manage PIR data for monitoring and evaluation and, conversely, directly engage in shaping the PIR research agenda. This, in turn, would create a positive feedback loop in the medical delivery system. The ministry would become more responsible in the use of the resources under its control and would be able to modify programs based on the PIR findings, ensuring that any new resources are truly additive over the duration of a program.
As one of us has previously argued, at its best, PIR involves "systematic and rigorous analysis of which delivery approaches worked across a variety of health needs and which did not" [18] . Such data can form the basis for developing successful implementation models that can be tested. PIR can also enhance efficiency by looking across multiple diseases and leveraging limited research funds to find ways to improve health system delivery of integrated packages of interventions and services. In addition, by guiding domestic and donor funding toward scaling up programs that have previously been shown to work, it also improves accountability for investments that are being made with the aim of improving people's health. As shown in Table 2 , a greater focus on PIR will help national and international actors to better respond to the challenges that are accompanying the recent shifts in the global health landscape and to anticipate future shifts (particularly a shift in which people are more likely to suffer from chronic, noncommunicable, and disabling conditions than from acute fatal infections) as well as shifts in the political, cultural, and economic contexts in LMICs. Finally, PIR is an essential tool for accountability to the population for resources spent and outcomes delivered.
How to Boost PIR Capacity-Nationally and Globally
In the previous sections, we made the case that (a) underinvestment in PIR is costing lives and potentially wasting resources on inefficient models, and (b) greater attention and funding for PIR would help meet many of the complex health challenges facing governments and the broader global health community. But what would it take to enhance the capacity to conduct rigorous PIR?
Box 3. Policy and Implementation Research in Action: The Mexican Health Reforms
Beginning in 2000, Mexico embarked on an ambitious program to dramatically scale up (a) coverage with key health interventions to improve public health outcomes, and (b) publicly financed insurance coverage to reduce household poverty from out-of-pocket medical expenses. At every step along the way, the results of both international and national PIR informed the reform process [23] .
The reforms were prompted by the unexpected findings of both national and international research. First, calculation of Mexico's national health accounts showed that over half of the population was paying for health expenses out of pocket, and these expenses were regressive, representing a higher percentage of income of the poor than the rich. Second, an international study that compared health systems performance across countries found that Mexico did very poorly on measures of "fair financing" (a metric that assesses whether people are contributing more as their income level rises). This international study, in turn, led Mexico's ministry of health to conduct additional research that showed that poor, uninsured households were the most likely to have suffered catastrophic medical expenses.
This "careful interplay between national and international analyses" [23] provided data to support the 2004 rollout of a new publicly financed health insurance scheme called Seguro Popular (Popular Health Insurance). The scheme funds a package of health interventions that were chosen based on evidence on cost, effectiveness, and acceptability, and that particularly benefitted women and children. In the ten years since its launch, 51 million people have been enrolled in the scheme, meaning that Mexico has achieved universal health coverage (UHC).
Seguro Popular built on a previous Mexican initiative aimed at scaling up health and education interventions called Progresa (Progress), later renamed as Oportunidades (Opportunities). The initiative was launched in the mid-1990s and was itself informed by national PIR. It offers cash transfers to mothers on the condition that they attend a clinic to receive maternal and child health care (e.g., vaccinations, family planning, and nutritional support) and that their children go to school. A "rigorous and politically neutral evaluation of the program" [24] showed several benefits, such as reduced childhood stunting, as well as areas for improvement. The evaluation results, in turn, fed back into the program over time.
Below, we briefly consider the respective roles and responsibilities of (1) national governments, institutions, and researchers, and (2) international institutions and researchers.
National Action to Support PIR
The capacity to conduct national PIR requires a solid substrate of commitment, knowledge, and infrastructure. Governments, especially the ministries of health and finance, must evolve their culture to incorporate the use of PIR in their budgetary and strategic planning. Governments must foster the right research environment, which includes dedicated government funding for PIR (e.g., Brazil and Mexico are two countries that have made commitments to support PIR). Commitment to research and demand for data at the highest levels of government can be instrumental in instilling and supporting a culture of evidence in line ministries. The 2008 Bamako Call for Action, arising from the Global Ministerial Forum for Health Research in Mali, committed governments to spending at least 2% of their health ministry budgets on all health research; building research infrastructure and fostering the next generation of young health researchers were specifically included in the call to action [31] . Few countries have met their commitments. Going through the exercise of PIR-informed planning and budget development will support a culture of accountability in achieving certain outcomes for specific
Box 4. How Rwanda Is Using PIR to Rebuild Its Health System
The 1994 genocide in Rwanda caused a collapse in the country's health system, leading to the world's highest child mortality rate and lowest life expectancy. Over the last 20 years, the transformation of the health sector, guided by a policy document called Vision 2020, has been extraordinary. The rebuilding has been shaped by PIR at multiple points along the way. Rwanda's minister of health, Agnes Binagwaho, and colleagues recently described the country's two main PIR approaches [25] .
The authors call the first PIR approach "disciplined experiments" to learn from, improve, and scale innovations in care delivery. Examples include:
• Piloting and evaluating performance-based financing (PBF) for HIV care delivery and maternal and child health services before being taken to national scale (PBF involves payments for achieving particular results, such as increased vaccination rates or facility-based births, rather than just paying for inputs, such as equipment and staff time);
• Piloting and evaluating community-based health insurance before being rolled out nationwide;
• Comprehensive health systems strengthening, including quality improvement and integrated platforms of community-based district health services, which is being evaluated using population-level outcomes data; and
• Engaging community health workers in HIV care (e.g., conducting daily visits and providing nutritional support), a strategy called "accompaniment;" this approach is being evaluated through cohort studies.
The second PIR approach is rigorous evaluation of health systems innovations, such as task-shifting of HIV care from physicians to nurses and community health workers, school-based HPV vaccination, providing food and transport to patients with multidrug-resistant tuberculosis (TB), and quality improvement monitoring of national malaria and integrated TB-HIV programs.
Box 5. Recycling Failed Approaches: Brazil's Experience with Flour Fortification to Tackle Child Anemia
Over the past two decades, prevalence studies have suggested that up to 80% of Brazilian children under the age of 5 years have anemia, and half of these cases are likely to be due to dietary iron deficiency. In an attempt to tackle iron-deficient anemia, in July 2004, the government instituted a national mandate that wheat and corn flours should be fortified with iron. The mandate specified that 4.2 mg of iron should be added to every 100 g of flour, corresponding to about half the daily recommended amount of iron for children aged under 5 years [30] .
However, the government did not first pilot the approach before taking it to national scale (Cesar Victora, personal communication). A series of independent evaluations of the national scale-up program, involving four population-based surveys conducted from 2004 to 2008, found no impact of fortification on anemia, and an increase in anemia prevalence among children 2 years of age. The lack of impact was probably due to manufacturers using low-bioavailability reduced iron and adopting other poor fortification practices, together with a high prevalence of non-iron deficiency anemia. The authors conclude that "the national programme was ineffective as implemented" [30] .
This was not the first failed national program of this kind. A cross-country analysis of national programs of iron fortification of wheat flour across 78 countries concluded that only nine programs were likely to have a positive impact if coverage could be optimized. As in Brazil, most countries were using non-recommended, low-bioavailability forms of iron.
PIR can be valuable in protecting governments and donors from "recycling failure." Iron fortification programs will continue to fail unless policies are changed: fortification will only work if adequate amounts of high-bioavailability iron are used. Financing and delivering insurance through approaches that are efficient and equitable and that reduce impoverishment from medical expenses PIR can help guide the implementation of financing of insurance reforms, including the design of the benefits package and the best ways to protect the poor Growing realization among donors that they need to support health systems strengthening, especially in LICs
Transitioning donor support away from funding unique, parallel systems ("vertical programs") that finance and deliver single health interventions (e.g., antiretroviral drugs) toward funding comprehensive health systems PIR can generate knowledge on how best to use development assistance for health to support health systems (e.g., guiding the transition of a donor's support for HIV programs toward broader system strengthening)
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populations that will enhance decision-makers' ability to understand who is benefiting (or not) from the interventions. Linking the investment with the specific outcome to generate a specific impact is the appropriate level of specificity for the ministry of health (i.e., national, provincial or state, district, and village levels).
Governments should integrate high-quality evaluation (not just monitoring) into the rollout of programs, policies, and service innovation; this will permit course correction and will generate generalizable knowledge. Governments should not use or "capture" PIR to help support their own political agendas. Instead, the research they fund must be independent enough to permit negative findings and rigorous enough to provide generalizable lessons. They should foster a research environment in which individual and institutional conflicts of interest are carefully considered, disclosed, and addressed (especially in the situation in which an implementing agency wishes to evaluate its own work, given that such evaluations are prone to bias [18] ). Transparency should be a key goal, including sharing data and results, in order to maximize public accountability and audit, regardless of where the research is conducted (i.e., by government, academic, or private research entities).
The researchers conducting PIR should, of course, interact with policymakers to identify key research priorities and to ensure that the research informs national planning and implementation processes. For maximum policy impact, health researchers should align their studies with national health priorities.
All research institutions should also make PIR results publicly available through a readily accessible repository. These data should be seen as a public good that can (a) guide future research, (b) promote government accountability to citizens, health providers, and health researchers, and (c) contribute to national and global knowledge banks.
As Whitworth and colleagues have argued, there is a need to "broaden the base" for health research in low-and middle-income countries, especially for PIR [9] . They argue that a first step toward building PIR capacity is to "listen to the voices of those grappling with the issues on the ground." At the national level, these voices have become increasingly organized into a number of research initiatives, think tanks, or centers of excellence, many of which are now collaborating through regional networks. Governments should support these centers of PIR innovation. For example, 2007 saw the launch of the Initiative to Strengthen Health Research Capacity in Africa, which aims to create "self-sustaining pools of excellence" to conduct highquality health research in Africa that can lead to systemic change [32] . In 2008, an alliance of seven schools of public health in central and east Africa was formed, called the Africa Hub, to build and strengthen PIR capacity [33] .
International Action to Support PIR
The international community has placed very little priority on PIR to date. The Global Health 2035 report called for much greater funding for this kind of research-indeed, international research funders must help to redress the "3/97" gap. The report argued that the capacity to conduct PIR "can be strengthened-and the results more quickly disseminated-by a well-funded mix of South-South and South-North collaborations" [1] . It also urged donors to support national capacity to conduct PIR in LICs and LMICs as well as international collaborative PIR networks. Investing in local research organizations is important both for expanding the reach of PIR and for promoting local uptake of findings [34] . The international community can also play an important normative role in encouraging domestic investments in health research.
Global health investors should lead by example by insisting that their initiatives undergo rigorous independent evaluation and by publicly sharing the evaluation results. As The Lancet editors argued, the "massive scale-up in global health investments during the past decade has not been matched by an equal commitment to evaluation" [35] .
A PIR Research Agenda for 2015-2035
In the final section of this essay, we propose an initial PIR research agenda for supporting the goal of a grand convergence by 2035 and the other major goals of the Global Health 2035 report. This agenda reflects the collective ideas of the authors, who have all been involved in global health implementation activities and who participated in a six-month consultative process to define priority PIR questions. We acknowledge that the agenda is not comprehensiveour aim was to put these ideas on the table to stimulate further discussion and refinement. We have grouped our suggested priorities into five categories: (1) closing the delivery gap to achieve convergence and to control NCDs and injuries, (2) population-based approaches to reduce the risks of NCDs and injuries, (3) reaching UHC, (4) ensuring that the poor benefit, and (5) building the foundation for evidence-based policy.
Closing the Delivery Gap to Achieve Convergence on Infectious Diseases and Maternal/Child Health and Control NCDs and Injuries
• Identify (a) under-delivered interventions (e.g., low rates of coverage with ORT or zinc for diarrhea, skilled birth attendance, or cervical cancer screening); (b) weak points in service delivery, including operational and policy bottlenecks; and (c) causes of low coverage (e.g., issues of access, retention of patients in programs, and poor-quality services).
• Identify ways to overcome these delivery bottlenecks by improved delivery strategies; such research could include examination of the potential role of (a) integrating services (e.g., HIV with hypertension and/or diabetes care); (b) human resource needs, including task shifting and provider extension strategies; (c) community mobilization and engagement (e.g., delivery of services by community health workers linked to a formal referral and delivery system); (d) management of cohorts of patient populations with similar conditions; and (d) improved access to and supply of high-quality, low-cost medicines, vaccines, fit-for-purpose technology, and other health tools.
• Estimate the costs, cost-effectiveness, and cost-benefit ratio of different delivery strategies to achieve convergence.
• Test strategies for improving the performance of health workers in delivering high-quality services (e.g., accreditation of providers, financial incentives, supervision programs, improved leadership, team-based care).
• Identify the technical assistance needs that would effectively expand the capacity of the country and its ability to manage, oversee, monitor, and evaluate programmatic impact. It is critical to understand the way in which donor, multilateral, and foundation support contributes to sustaining and expanding effective and beneficial programming. Such funding clearly needs to be secure.
Population-Based Approaches to Reduce the Risks of NCDs and Injuries
• Review existing data on taxation of tobacco, alcohol, and sugar to identify (a) the most effective policies, (b) the lessons from one country that could be applied to other countries, and (c) the lessons from tobacco taxation that could be applied to taxing other harmful substances (e.g., sugar-sweetened beverages, highly processed foods).
• Define the elements of a comprehensive tobacco control program (national, country-specific PIR can show the role of national contextual factors).
• Define the essential clinical and public health interventions that maintain and advance health in the population, e.g., immunizations, nutrition counseling (including defining an acceptable diet in cultures that are dominated by starch-based foods), reduction of preterm deliveries, effective family planning, injury prevention strategies, cancer screening, screening for and management of hypertension and diabetes, and screening for coronary artery disease.
• Identify how population-based policies targeting key risk factors can be effectively scaled (e.g., promoting exercise, calorie labeling, reducing the content of salt, or eliminating trans fatty acids in foods) to prevent NCDs, and determine which approaches are most appropriate for specific contexts.
Reaching UHC
• Define a standard benefit package in each country using best epidemiologic data and projections and incorporating population expectations and preferences, and cost this package so that the incremental funding required can be defined. This costing will be essential for mobilizing domestic and donor resources for UHC.
• Evaluate country experience of insurance reforms to expand coverage and financial protection to assess impacts and learn implementation lessons (the World Bank recently published a good example of a systematic review on the impact of UHC schemes [36] ).
• Examine priority policy questions for UHC, such as which types of insurance models and benefit packages are most effective in expanding coverage and improving health outcomes and which are the best ways to scale insurance in heterogeneous settings (e.g., federal systems, decentralized systems).
• Evaluate health systems reforms to improve efficiency of care delivery to ensure equity and control costs as demand for health rises (Berman and Bitran have argued that evaluating such reforms should be "an integral part of good practice in health system strengthening efforts to guide planning, policy development, monitoring, and evaluation" [37] ). Examine the role of strategic purchasing (purchasing of services based on population health needs and provider quality and efficiency [38] ) in improving health outcomes, including purchasing from private providers.
• Identify mechanisms for assuring broad scale interoperability of information systems to allow for the rapid exchange of patient information to improve patient quality of care, and support ongoing PIR related to health systems change.
• Establish best practices for engaging the non-state sector (private providers, nongovernmental organizations, etc.) in expanding service coverage and quality, including the role of social franchising (in which private providers are organized into "networks that deliver specified health services under a common brand, with a promise of quality assurance" [39] ).
Ensuring That the Poor Benefit
• Identify the most effective and efficient ways to identify and reach the poor and others experiencing health disparities with health services and insurance; assess whether existing programs are pro-poor and equitable.
• Understand the range and magnitude of financial barriers for the poor and near-poor, from direct medical costs such as clinic fees and medicines to ancillary costs of transport and lodging; assess policy options for reducing these costs while maintaining adequate health facility financing.
• Test whether financial interventions, such as conditional cash transfers (Box 3) and performance-based funding (Box 4) [40] , can improve health outcomes among disadvantaged groups, and whether integrating these interventions into primary care services is effective [41] .
Building the Foundation for Evidence-Based Policy
• Identify the health policymaking processes and drivers in each country-identify who defines the populations in need, who sets health investment priorities, and how best donor resources can be incorporated into national policymaking without distorting national priorities.
• Evaluate the effectiveness of national centers of excellence and regional networks that focus on PIR and health systems strengthening.
• Evaluate the role of scorecards and other standardized tools and models in encouraging governments to improve public health and health care delivery (scorecards compare how different countries are performing against each other in scaling up particular health services [42, 43] ).
Conclusion
The global health landscape is undergoing an important shift. Over the last 15 years, the health community has shown that complicated and sometimes progressive diseases, including HIV/ AIDS and TB, can be prevented, diagnosed, and treated through targeted funding of highimpact interventions, matched with the technical knowledge to implement them in a costeffective manner. Global Health 2035 showed that, collectively, governments worldwide have the financial and technical capacity to achieve dramatic gains in health within a generation. This transformation will be aided by the global move toward UHC, fueled by rapid economic growth and rising population aspirations for better health in rich and poor countries alike. Delivering on this aspiration, however, will require a concerted and intense program of national and international PIR. We hope that our suggested research agenda will help to stimulate such crucial research. This collection of translational science essays has focused mostly on the new health technologies that will be needed to achieve a grand convergence in global health. The billions of dollars in investments in discovering and developing new tools must be accompanied by a similar effort to improve delivery and implementation. PIR to address "the challenges of effective and sustainable implementation of proven interventions in real-world settings" [15] will be critical for global health transformation.
